Increased calpain expression is associated with apoptosis in rat spinal cord injury: calpain inhibitor provides neuroprotection.
Calpain content was investigated in the lesion of rat spinal cord at 1, 4, 24, and 72 h following injury induced by the weight-drop (40 g-cm force) technique. Calpain content was increased in the lesion, and was highest at 24 h following injury. microCalpain mRNA level in the lesion was increased by 58.4% (p = 0.0135) at 24 h following trauma, compared to sham. Alterations in mRNA expression in the lesion increased bax/bcl-2 ratio by 20.8% (p = 0.0395) at this time point, indicating a commitment to apoptosis. Therapeutic effect of the calpain inhibitor E-64-d (1 mg/kg) was studied in SCI rats following administration for 24 h. Internucleosomal DNA fragmentation (apoptosis) was observed in SCI rats, but not in sham or E-64-d treated rats. These results indicate a new information that E-64-d has the therapeutic potential for inhibiting apoptosis in SCI.